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Description
Technical Field

[0001] This disclosure is directed to rocker arms for
internal combustion engines. In particular, this disclosure
is directed to a latch pin assembly usable in selectively
deactivating and activating a rocker arm, methods of as-
sembly, and methods of use.

Background

[0002] Manyinternal combustion engines utilize rocker
arms to transfer rotational motion of cams to linear motion
appropriate for valve actuationin an engine. Rocker arms
can be selectively deactivated by including a mechanism
to allow for selective deactivation of the rocker arm if
there is a desire to shut off one of the engine valves, e.g.,
if less power is needed and fuel economy is desired. In
many cases, alatch pin is used for the selected activation
and deactivation of the rocker arm. When a flat latch pin
surface is used, the latch pin needs to be oriented rota-
tionally to allow proper engagement with the mating flat
surface. The orientation of the latching pin can be chal-
lenging due to the precision needed to orient the latching
pin with considerations for the costs for manufacturing.
Improvements are desireable to address this problem.

[0003] A solution for providing precise orientation of

the latching pin is proposed in document WO
2007/035673 A2.

Summary

[0004] In one aspect, a latch pin assembly for a rocker

arm in a valve actuation arrangement according to claim
1 is provided.

[0005] In another aspect, a rocker arm for engaging a
cam in a valve actuation arrangement according to claim
11 is provided.

[0006] In another aspect, a method of assembling a
latch pin assembly to a rocker arm according to claim 15
is provided.

Brief Description of the Drawings

[0007] It will be appreciated that the illustrated bound-
aries of elements in the drawings represent only one ex-
ample of the boundaries. One of ordinary skill in the art
will appreciate that a single element may be designed as
multiple elements, or that multiple elements may be de-
signed as single element. An element shown as an in-
ternal feature may be implemented as an external feature
and vice versa. In the accompanying drawings and de-
scription that follow, like parts are indicated throughout
the drawings and description with the same reference
numerals, respectively. The figures may not be drawn to
scale, and the proportions of certain parts have been
exaggerated for convenience of this illustration.
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FIG. 1 is a perspective view of a valve actuation ar-
rangement including a rocker arm in an activated
position, a cam, a valve stem, and a lash adjuster,
constructed in accordance with principles of this dis-
closure;

FIG. 2 is a cross-sectional view of a portion of the
arrangement of FIG. 1, and showing a latch pin as-
sembly in the engaged position activating the rocker
arm, designed in accordance with principles of this
disclosure;

FIG. 3 is a perspective view of the valve actuation
arrangement of FIG. 1 but now showing the rocker
arm in a deactivated position;

FIG. 4 is a cross-sectional view of a portion of the
arrangement of FIG. 3, and showing a latch pin as-
sembly in the disengaged position to deactivate the
rocker arm, designed in accordance with principles
of this disclosure;

FIG. 5is a perspective view of the rocker arm shown
in FIGS. 1-4;

FIG. 6 is a perspective view of the rocker arm of FIG.
5 and showing the latch pin assembly exploded from
the rest of the rocker arm;

FIG. 7 is a perspective, cross-sectional view of the
rocker arm and latch pin assembly of FIGS. 5 and 6;
FIG. 8 is a perspective view of a retainer used in the
latch pin assembly, constructed in accordance with
principles of this disclosure;

FIG. 9 is a perspective view of the latch pin used in
the assembly, constructed in accordance with prin-
ciples of this disclosure;

FIG.10isan enlarged, cross-sectional view showing
the latch pin assembly in an engaged position in the
rocker arm;

FIGS. 11A and 11B are schematic end views of the
latch pin and retainer being mounted in the outerarm
and depicting a process of balancing the latch pin
rotation within a bore in the outer arm; and

FIG. 12 is a schematic end view similar to the views
of FIGS. 11A and 11B and showing a final position
of the retainer and latch pin after non-removably se-
curing the retainer to the outer arm.

Detailed Description

A. Overview, FIGS. 1-4

[0008] FIGS. 1 and 3 show a valve actuation arrange-
ment 20 including a rocker arm 30, a cam 22, a valve
stem 32, and a lash adjuster 34. FIGS. 1 and 2 show the
rocker arm 30 in an "activated position," in which move-
ment of the cam 22 results in movement of the valve stem
32. FIGS. 3 and 4 show the rocker arm 30 in a "deacti-
vated position," in which movement of the cam 22 does
not translate into movement of the valve stem 32.
[0009] In FIGS. 1 and 3, the valve actuation arrange-
ment 20 includes cam 22 having a shaft 24, and a lift lobe
26. The lift lobe 26 includes a lifting portion 28.
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[0010] The cam 22 makes contact with the rocker arm
30 at a cam contacting surface 31 (FIGS. 2 and 4) on the
rocker arm 30. As will be explained further below, the
rocker arm 30 includes a latch pin assembly 40 (FIGS.
2 and 4), movable between an engaged and a disen-
gaged position. When the latch pin assembly 40 is in the
engaged position (FIGS. 1 and 2), the rocker arm 30 is
activated and will periodically push the valve stem 32,
shown attached to the rocker arm 30, downward, which
will open the corresponding valve (not shown). That is,
the cam 22 rotates about shaft 24, and lifting portion 28
of the lift lobe 26 pushes on the rocker arm 30, which
causes the rockerarm 30to push the valve stem 32 down-
ward.

[0011] When the latch pin assembly 40 is in the disen-
gaged position (FIGS. 3 and 4), the rocker arm 30 is
deactivated and will not transmit force to the valve stem
32. The lash adjuster 34 isillustrated engaging the rocker
arm 30 at a first end 36, which is opposite a second end
37 of the rocker arm 30. The lash adjuster 34 applies
upward pressure to the rocker arm 30 while mitigating
against valve lash. In FIGS. 3 and 4, the latch pin assem-
bly 40 is disengaged. When the latch pin assembly 40 is
disengaged, contact between the lifting portion 28 of the
cam 22 and the rocker arm 30 does not resultin the rocker
arm 30 pushing the valve stem 32 downward. Rather,
there is "lost motion", which is explained further below.

B. Example Rocker Arm 30, FIGS. 5-7

[0012] The rocker arm 30 includes an outer arm 42. In
this example, the outer arm 42 has a first outer side arm
44 and a second outer side arm 46. In this example, the
first outer side arm 44 and second outer side arm 46 are
spaced from each other.

[0013] Therockerarm 30 further includes an inner arm
48. In this example, the inner arm 48 includes a firstinner
side arm 50 and a second inner side arm 52. As can be
seen in FIG. 5, the first and second outer side arms 44,
46 are spaced apart from each other and contain between
them the inner arm 48 including the first and second inner
side arms 50, 52. A connection member 53, which is part
of the inner arm 48 in this example, joins the first and
second inner side arms 50, 52.

[0014] Theinner arm 48 and the outer arm 42 are both
mounted to a pivot axle 54 (FIG. 6 and 7). The pivot axle
54 is located adjacent to the second end 37 of the rocker
arm 30. The pivot axle 54 secures the inner arm 48 to
the outer arm 42 while also allowing a rotational degree
of freedom pivoting about the pivot axle 54 when the rock-
er arm 30 is in a deactivated state (FIGS. 3 and 4). In
other aspects of the present teachings, the pivot axle 54
can be integral to the outer arm 42 or the inner arm 48.
[0015] The rocker arm 30 has a bearing 56 including
a roller 58 that is mounted between the first inner side
arm 50 and the second inner side arm 52 on a bearing
axle 60 that, during normal operation of the rocker arm
30, serves to transfer energy from the cam 22 to the rock-
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er arm 30. Mounting the roller 58 on the bearing axle 60
allows the bearing 56 to rotate about the axle 60, which
serves to reduce the friction generated by the contact of
the rotating cam 22 with the roller 58. As can be appre-
ciated from the examples shown, the roller 58 includes
the cam contacting surface 31.

[0016] In the example shown, the bearing axle 60 is
mounted to the inner arm 48 and extends through the
bearing axle slots 62 of the outer arm 42. Other config-
urations are possible. When the rocker arm 30 is in a
deactivated state (FIGS. 3 and 4), the inner arm 48 pivots
downwardly relative to the outer arm 42 when the lifting
portion 28 of the cam 22 comes into contact with the roller
58 of bearing 56, thereby pressing it downward. The axle
slots 62 in the outer arm 42 allow for the downward move-
ment of the bearing axle 60, and therefore of the inner
arm 48 and bearing 56. As the cam 22 continues to rotate,
the lifting portion 28 of the cam 22 rotates away from the
roller 58 of the bearing 56, allowing the bearing 56 to
move upwardly as the bearing axle 60 is biased upwardly
by bearing axle springs 64.

[0017] Intheexamplesshown,the bearingaxle springs
64 are torsion springs secured to mounts 66 located on
the outer arm 42 by spring retainers 68. The bearing axle
springs 64 are secured adjacent to the first end 36 of the
rocker arm 30 and have spring arms 70 that come into
contact with the bearing axle 60. As the bearing axle 60
and the spring arm 70 moves downwardly, the bearing
axle 60 slides along the spring arm 70. The configuration
of the rocker arm 30 having the axle springs 64 secured
adjacent to the first end 36 of the rocker arm 30, and the
pivot axle 54 located adjacent to the second end 37 of
the rocker arm 30, with the bearing axle 60 between the
pivot axle 54 and the axle springs 64, lessens the mass
near the second end 37 of the rocker arm 30.

[0018] As canbe seeninFIGS. 1-4, the valve stem 32
is in contact with the rocker arm 30 adjacent the second
end 37, and thus the reduced mass at the second end
37 of the rocker arm 30 reduces the mass of the overall
valve train (not shown), thereby reducing the force nec-
essary to change the velocity of the valve train. It should
be noted that other spring configurations may be used
to bias the bearing axle 60, such as a continuous spring.
[0019] FIG. 7 illustrates a partially exploded, cross-
sectional view of the rocker arm 30. As shown in FIG. 7,
the bearing 56 is a needle roller-type bearing that in-
cludes the roller 58 in combination with needles 72, which
can be mounted on the bearing axle 60. The bearing 56
serves to transfer the rotational motion of the cam 22 to
the rocker arm 30 at cam contacting surface 31 that in
turn transfers motion to the valve stem 32 (FIGS. 1-4).
As previously mentioned, the bearing axle 60 is illustrated
as being received within the axle slots 62 of the outer
arm 42. This allows for "lost motion" movement of the
bearing axle 60 and the inner arm 48 when the rocker
arm 30 is in a deactivated state (FIGS. 3 and 4). "Lost
motion" movement can be considered movement of the
rocker arm 30 that does not transmit the rotating motion
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of the cam 22 to the valve stem 32. In the illustrated ex-
amples, lost motion is exhibited by the pivotal motion of
the inner arm 48 relative to the outer arm 42 about the
pivot axle 54.

[0020] The mechanism for selectively deactivating the
rocker arm 30is the latch pin assembly 40. In the example
aspects of the present teachings, the latch pin assembly
40 is adjacent to the first end 36 of the rocker arm 30. By
way of this example, the latch pin assembly 40 is config-
ured to be mounted inside of the outer arm 42. When the
latch pin assembly 40 is in an engaged position (FIGS.
1 and 2) the inner arm 48 is removably secured to the
inner arm 42, thereby preventing the inner arm 48 from
moving with respect to the outer arm 42. When the latch
pin assembly 40 is in the engaged position, the rocker
arm 30 is in an activated state, which will allow for the
transfer of force from the cam 22 to the valve stem 32.
When the latch pin assembly 40 is disengaged, the inner
arm 48 is allowed to pivot about the pivot axle 54 relative
to the outer arm 42. When disengaged, the rocker arm
30 is deactivated, and motion from the cam 22 translates
into lost motion, which is the pivoting of the inner arm 48
about the pivot axle 54 relative to the outer arm 42, with
the bearing axle 60 moving linearly within the axle slots
62 of the outer arm 42.

C. Example Latch Pin Assembly 40, FIGS. 6-10

[0021] In reference now to FIGS. 6-10, one example
of the latch pin assembly 40 is further described. As men-
tioned in the background, one problem encountered is
when the rocker arm 30 is in the deactivated state, the
latch pin assembly 40 is disengaged and when disen-
gaged, the latch pin assemblies of the prior art could ro-
tate or move relative to the rest of the rocker arm 30. This
rotation of the latch pin assembilies of the prior art relative
to the rest ofthe rocker arm 30 can contribute to a problem
when it is time to re-engage the latch pin and activate
the rocker arm 30. The latch pin assembly 40 as de-
scribed and illustrated hereincan be shown to address
that problem without adding undo cost to the manufac-
turing and assembly process.

[0022] The latch pin assembly 40 in FIGS. 2, 4, and
6-10 includes a latch pin 80. The latch pin 80 includes a
pin body 82 having a first end 83 and an opposite second
end 84. At the first end 83 is an arm engaging head 86.
At the second end 84 is a retainer engaging tail 88. As
can be seen in FIGS. 9 and 10, the pin body 82 defines
an internal open volume 90. The open volume 90 can
have a non-circular cross section 92.

[0023] While a variety of aspects of the present teach-
ings are contemplated, in the illustrated examples, the
cross-section 92 of the body open volume 90 is polygon
shaped. In particular, it is illustrated as being regular pol-
ygon-shaped. In this example, the regular polygon-
shaped cross-section of the open volume 90 is rectan-
gular. The rectangular cross-section may have some-
what rounded corners, as can be seen in FIG. 9. That is,
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by the term "rectangular” it does not require a perfect
rectangle with sharp corners.

[0024] Stillinreferenceto FIG. 9, the retainer engaging
tail 88 can include an open mouth 94. The open mouth
94 can be in communication with the open volume 90 of
the pin body 82. The mouth 94 can have a non-circular
cross section 96. In the example shown, the cross-sec-
tion 96 of the mouth 94 can have a same shape as the
cross-section 92 of the open volume 90 of the pin body
82. As such, the cross-section 96 of the mouth 94 can
be polygon shaped, for example regular polygon shaped.
In the particular example shown, the cross-section 96 of
the mouth 94 is rectangular, which can include rounded
corners.

[0025] Still in reference to FIG. 9, it can be seen how
in this example, the pin body 82 has a circular outer di-
mension 98. This circular outer dimension 98 fits within
a cylindrical bore 100 in the outer arm 42.

[0026] In the particular one shown in the drawings, the
pin body 82 has a first section 102 with a first outer di-
ameter 103 and a second section 104 with a second outer
diameter 105. The second outer diameter 105 can be
greater than the first outer diameter 103. In the example
shown, the first section 102 is adjacent to the arm en-
gaging head 86, while the second section 104 includes
and is part of the retainer engaging tail 88. Between the
first section 102 and second section 104 of the pin body
88 can be a step 106.

[0027] InFIG. 7, the bore 100 within the outer arm 42
likewise can have a first section 107 with a first diameter
108 and second section 109 with second diameter 110.
The second diameter 110 of the bore 100 can be greater
than the first diameter 108. The first diameter 108 can
be sized to receive the first section 102 of the pin body
82, but not the second section 104 of the pin body 82.
The second section 109 of the bore 100 can be sized to
hold and receive the second section 104 of the pin body
82. This can be seen in FIGS. 2, 4, and 10.

[0028] As can be seenin FIGS. 2, 4, 7, and 10, the
arm engaging head 86 can include a shelf 112. The shelf
112 is the portion of the pin body 82 that can engage the
inner arm 48. In this example, and as shown in FIG. 10,
the shelf 112 can have a flat engagement surface 114.
In FIG. 10, it can be seen how the flat engagement sur-
face 114 of the shelf 112 can contact a flat engagement
surface 116 of the inner arm 48. In particular, the flat
engagement surface 114 of the shelf 112 can be in se-
lective engagement against the connection member 53
of the inner arm 48.

[0029] In the example shown in FIG. 10, the arm en-
gaging head 86 of the latch pin 80 includes an end face
148. The end face 148 in this example can be flat and
engages againstthe inner arm 48 atthe connection mem-
ber 53. The end face 148, in the example shown, can be
generally perpendicular to the flat engagement surface
114 of the shelf 112. The inner arm 48 can engage the
latch pin 80 at both the end face 148 and the engagement
surface 114 of the shelf 112. Between the end face 148
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and the first section 102 of the pin body 82, there can be
an angled face 149. In other words, in the depicted ex-
ample (other examples possible), the arm engaging head
86 of the pin body 82 can be tapered from the first section
102 inwardly in a direction toward the end face 148 and
at a side of the arm engaging head 86 opposite of the
shelf 112. The angle between the end face 148 and an-
gled face 149 can be about 210-230°. The angled face
149 is for possibly engaging against connection member
53 of the inner arm 48, when the latch pin 80 is in the
disengaged position (FIG. 4) and the lifting portion 28 of
the cam 22 has pushed the inner arm 48 down relative
to the outer arm 42 and the latch pin 80 - that is, if oil
pressure is temporarily reduced when the latch pin 80 is
in the disengaged position, the latch pin 80 may move
via the force of spring 144 in a direction toward the en-
gaged position (FIGS. 2 and 10); the slope on the con-
nection member 53 on the inner arm 48 and on the angled
face 149 helps to push the latch pin 80 back into the
disengaged position (FIG. 4) in the outer arm 42. The
slope and on the connection member 53 and the angled
face 149 typically will be about the same angled slope.
[0030] In FIG. 10, it can be seen how the connection
member 53 of the inner arm 48 can define a latch catch
152. The latch catch 152 caninclude a step 154 defined
between a projecting region 156 and a recessed region
158. The flat engagement surface 116 on the inner arm
48 can be part of the step 154 as the inner arm 48 tran-
sitions from the projection region 156 to the recessed
region 158. The flat engagement surface 116 on the step
154 can be oriented so that it faces and opposes the flat
engagement surface 114 of the shelf 112, when the latch
pin assembly 40 is in the engaged position (FIG. 10). The
recessed region 158 can define a flat surface 160 that is
angled relative to the flat engagement surface 116 at an
angle of 85-95°, usually about 90°. This flat surface 160
can engage against the end face 148 of the latch pin 80.
[0031] It will be appreciated in light of the disclosure
that because of the features of this latch pin assembly
40, the pin body 82 can stay in position so that the flat
engagement surfaces 114, 116 can remain opposed and
generally parallel to each other for good contact and en-
gagement.

[0032] The latch pin assembly 40 further includes a
retainer 120. The retainer 120 can have a male engage-
ment portion 122, which can be received within the open
volume 90 of the pin body 82 through the open mouth
94. The male engagement portion 122, in this example,
can have a non-circular cross-section 124. In one exam-
ple, the cross-section 124 of the male engagement por-
tion 122 is polygon shaped, for example, regular polygon
shaped. In the particular examples illustrated in FIG. 8,
the male engagement portion 122 can have an octagon
shaped cross-section. In FIG. 10, it can be seen how the
male engagement portion 122 can fit within and is re-
ceived within the open volume 90 of the pin body 82.
[0033] Inthe example depicted, the male engagement
portion 122 can have an inner recess 126 therewithin.

10

15

20

25

30

35

40

45

50

55

The recess 126 can operate as a spring seat 128. The
spring seat 128 can hold a biasing mechanism 130, which
is further described below.

[0034] Still in reference to FIG. 8, the retainer 120 can
include an outer portion 132. The outer portion 132 can
have an outer dimension 134 that is greater than an outer
most dimension of the male engaging portion 122. Be-
tween the outer portion 132 and the male engagement
portion 122, the retainer 120 can have a step 136. When
the retainer 120 is operably positioned with the male en-
gaging portion 122 within the open volume of the latch
pin 80, the step 136 can act as a stop and is engaged
against an end face 138 of the retainer engaging tail 88,
when the latch pin assembly 40 is in a disengaged posi-
tion. When the latch pin assembly 40 is in an engaged
position, the end face 138 of the retainer engaging tail
88 can be spaced from the step 136.

[0035] The outer portion 132 of the retainer 120 can
be sized to be received within the second section 109 of
the bore 100 in the outerarm 42 (FIG. 7). In this example,
after the latch pin assembly 40 is assembled within the
rocker arm 30, the outer portion 132 can be non-remov-
ably secured to the outer arm 42. This securing can be
done by a mechanical or chemical bond. In this example,
a welded joint 140 (FIGS. 5 and 10) can non-removably
secures the retainer 120 to the rocker arm 30. For exam-
ple, the welded joint 140 is formed by welding the outer
portion to the outer arm 42.

[0036] As canbe seenin FIG. 5, the outer arm 42 can
include an outer arm face 162 and need not include any
additional grooves, etc., for holding the latch pin assem-
bly 40. That is, the outer arm 42 can be groove-free at
the location where the latch pin assembly 40 is secured,
i.e. it is groove-free at the outer arm face 162.

[0037] The latch pin assembly 40 can further include
biasing mechanism 130, mentioned above. The biasing
mechanism 130 can be oriented in the open volume 90
of the pin body 82 and can be between and against the
latch pin 80 and the retainer 120. In particular, the biasing
mechanism 130 can be between and against the spring
seat 128 of the retainer 120 and an inner end surface
142 (FIG. 10) in the open volume 40 of the pin body 82.
In this example, the inner end surface 142 can be in the
first section 102 of the pin body 82. The biasing mecha-
nism 130 can be used to move the latch pin 80 within the
bore 100 and relative to the retainer 120 between the
engaged position (FIGS. 2 and 10) and the disengaged
position (FIG. 4). In the example shown, the biasing
mechanism can be a coiled spring 144.

[0038] In the assembled rocker arm 30, the latch pin
80 alternates between the engaged position and disen-
gaged position. To deactivate the rocker arm 30, oil pres-
sure sufficient to counteract the biasing force of the spring
144 may be applied, for example through port 146 (FIG.
4) which can be configured to permit oil pressure to be
applied against the step 106 of the latch pin 80. When
the oil pressure is applied, the latch pin 80 can be pushed
toward the first end 36 of the rocker arm 30, until the end
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face 138 of the latch pin 80 engages against the step 136
of the retainer 120, thereby withdrawing the latch pin 80
including the arm engaging head 86 from engagement
with the connection member 53 of the inner arm 48. This
can be shown to allow the inner arm 48 to rotate about
the pivot axle 54, which results in the bearing axle 60 to
moving linearly within the axle slots 62 responsive to the
lift lobes 26 of the cam 22. To activate the rocker arm 30,
the oil pressure on the latch pin 80 can be released, which
can allow the spring 144 to push the latch pin 80 by en-
gagement against the inner end surface 142, until the flat
engagement surface 114 of the shelf 112 is against the
inner arm 48. This can secure the outer arm 42 and inner
arm 48 together, causing the outer arm 42 and inner arm
48 to move together in response to the cam 22 and pe-
riodically push the valve stem 32.

[0039] Itshould be appreciated in light of the disclosure
that, in this example, the latch pin assembly 40 includes
no more than three parts, those parts being the latch pin
80, the retainer 120, and the biasing mechanism 130. In
this example, the latch pin assembly 40 needs no more
than these three parts, and it can be said that the latch
pin assembly 40, in this example, consists essentially of
no more than three parts being the latch pin 80, retainer
120, and biasing mechanism 130. This results can be
shown to be a cost effective solution to the problem and
quicker and easier manufacturing steps.

D. Methods

[0040] Methods of assembling the latch pin assembly
40 to the rocker arm 30 can be applied. First, the rocker
arm 30 having outer arm 42, inner arm 48, pivot axle 54
securing the outer arm 42 and inner arm 48 is provided.
The outer arm 48 will have the bore 100. The bore 100
provides access from outside of the rocker arm 30
through the outer arm 42 to the inner arm 48.

[0041] The method includes inserting the latching pin
80 into the bore 100 until the arm engaging head is in
engagement with the inner arm 48. The pin body 82 has
the open volume 90 with the non-circular cross-section
92.

ofthe method further includes inserting the biasing mech-
anism 130 into the open volume 90. The retainer 120 can
be inserted into the open volume 90 of the pin body 82.
Theretainer 120 caninclude the male engagement mem-
ber 122 with a non-circular cross-section.

[0042] The retainer 120 can be non-removably se-
cured to the outer arm 42. For example, the step of non-
removably securing the retainer 120 to the outer arm 42
can include welding the retainer 120 to the outer arm 42.
[0043] Inserting the retainer 120 into the open volume
90 of the pin body 82 can include inserting the retainer
120 through the bore 100 and into the open volume 90
of the pin body 82 until the end face 138 of the retainer
120 is in line or flush with a face 162 of the outer arm.
[0044] The latch pin assembly 40 allows the latch pin
80 to be balanced within the bore 100, which can be
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shown to further reduce the rotation of the pin 80 within
the bore 100. This process can also be shown to eliminate
or reduce the influence over latching pin rotation due to
variations in the shelf 112 and inner arm latch catch 152
from nominal conditions. For example, and in reference
now to FIG. 11, there can be a step of rotating the retainer
120 from a center position within the open volume 90 of
the pin body 82 both clockwise and counterclockwise un-
til there is stopped engagement between the retainer 120
and the pin body 82. The method can also include re-
cording the degrees of rotation from the center in both
the clockwise and counterclockwise positions. For exam-
ple, in FIG. 11A, there is rotation of the retainer 120 in
the counter clockwise position until the male engagement
portion 122 contacts the inner wall of the cross-section
92 of the open volume 90 of the pin body 82 at 170. The
number of degrees off center until this engagement oc-
curs is recorded. This number of degrees is shown in
FIG. 11A at angle a as the difference between the axis
172 of the latch pin 80 at center and the axis 174 of the
male engagement portion 122 after it makes contact with
the inner wall at 170.

[0045] Similarly, the retainer 120 can be rotated in the
clockwise position (FIG. 11B) until there is engagement
at point 176 between the male engagement portion 122
and the inner wall of the cross-section 92 of the open
volume 90 of the pin body 82. This amount of rotation off
center is recorded in degrees. This number of degrees
is shown in FIG. 11B at angle B as the difference between
the axis 172 of the latch pin 80 at center and the axis 174
of the male engagement portion 122 after it makes con-
tact with the inner wall at 176. Based on the recorded
degrees of rotation from the center in both the clockwise
and counterclockwise positions, a new center position
can be calculated. The retainer 120 is then fixed on the
new center position for non-removably securing the re-
tainer 120 to the outer arm 42. FIG. 12 shows the new
center position, and the axis 172 of the latch pin 80 and
axis 174 of the retainer 120 are in alignment with each
other.

[0046] The methods of balancing the latch pin rotation
in the bore 100 can be preceded by inserting the latch
pin 80 inthe bore 100 of the outer arm 42 and then locking
the latch pin 80 in place by engagement of the shelf 112
with the catch 152 of the inner arm 48.

[0047] In one example of balancing, the retainer 120
can be rotated counterclockwise until there was a stop
due to engagement 170 between the retainer 120 and
the inner wall of the open volume 90 of the pin body 82.
This was recorded as angle o of 6°. Next, the retainer
120 was placed back at the center and rotated clockwise
until there was engagement 176 between the retainer
120 and the inner wall of the open volume 90 of the pin
body 82. This was recorded as angle  of 2°. Next, these
degrees off center were added together and divided by
2,e.9.(6°+2°)/2=4°.The new centeris then calculated
by moving the retainer 120 2° counterclockwise from the
original center to a position of -2° (or alternatively, +4°
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from the extreme counterclockwise position of -6 ° the
location at engagement position 170 to a new position of
-2°) so the result would be rotation of 4° clockwise or
counterclockwise on either side of the new center due to
the tolerances. It is at this new center where the retainer
120 is fixed and permanently secured to the outer arm,
for example, by welding.

Claims

1. Alatch pin assembly (40) for a rocker arm (30) in a
valve actuation arrangement (20); the latch pin as-
sembly (40) comprising:

(a) a latch pin (80) having a pin body (82) with
first (83) and second (84) opposite ends; an arm
engaging head (86) at the first end; and a retain-
er (120) engaging tail (88) at the second end;

(i) the body (82) defining an open volume
(90);

(ii) the tail (88) having an open mouth (94)
in communication with the open volume (90)
of the body;

(A) the open volume (90) has a non-
circular cross-section (92);

(b) a retainer (120) having a male engagement
portion (122);

(i) the male engagement portion (122) being
received within the open volume (90) of the
body through the open mouth (94);

(A) the male engagement portion (122)
having a non-circular cross-section,
the male engagement portion (122)
sharing the same rotation axis as the
open volume (90);

and

(c) a biasing mechanism (130) oriented in the
openvolume (90) of the body and being between
and against the latch pin (80) and the retainer
(120).

2. The latch pin assembly (40) of claim 1 wherein:
(a) the mouth (94) has a non-circular cross-sec-
tion (96) in a same shape as the body open vol-

ume cross-section (92).

3. The latch pin assembly (40) of any one of claims 1
and 2 wherein:

(a) the pin body (82) has a circular outer dimen-
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sion.

4. The latch pin assembly (40) of claim 3 wherein:

(a) the pin body (82) has a first section (102)
with a first outer diameter (103) and a second
section (104) with a second outer diameter
(105);

(i) the second outer diameter (105) being
greater than the first outer diameter (103);
(ii) the first section (102) being adjacent to
the arm engaging head (86); and
(iii) the second section (104) including the
retainer (120) engaging tail (88).

The latch pin assembly (40) of any one of claims 1-4
wherein:

(a) the arm engaging head (86) includes a shelf
(112) having a flat engagement surface (114).

The latch pin assembly (40) of any one of claims 1-5
wherein:

(a) the non circluar-shaped cross-section (92)
of the body open volume (90) is rectangular.

The latch pin assembly (40) of any one of claims 1-5
wherein:

(a) the male engagement portion (122) has a
polygon-shaped cross-section (92).

The latch pin of claim 7 wherein:

(a) the male engagement portion (122) has an
octagon-shaped cross-section.

The latch pin assembly (40) of any one of claims 1-8
wherein:

(a) the retainer (120) includes an outer portion
(132) having an outer dimension (134) greater
than an outermost dimension of the male en-
gagement portion (122);

(i) a step (136) being between the outer por-
tion (132) and the male engagement portion
(122);

(i) the step (136) being in engagement
against an end face (138) of the retainer en-
gaging tail (88).

10. The latch pin assembly (40) of any one of claims 1-9

wherein:

(a) the biasing mechanism (130) includes a
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spring (144); and
(b) the male engagement portion (122) includes
a spring seat (128) to hold the spring (144).

14

member joining the first and second inner side
arms (50, 52); and
(b) the head (86) of the latch pin (80) includes a

shelf (112) with a flat surface (114); the flat sur-
face (114) being in selective engagement
against the connection member of the inner arm
(48).

11. Arocker arm (30) for engaging a cam in avalve ac- %
tuation arrangement (20); the rocker arm (30) com-
prising:

(a) an outer arm (42) having spaced first and
second outer side arms (44, 46); 10
(b) an inner arm (48) having first and second

13. The rocker arm (30) of any one of claims 11 and 12
wherein:

inner side arms (50, 52) between the first and
second outer side arms (44, 46);

(c) a pivot axle (54) securing the outer arm (42)
and the inner arm (48);

15

(a) a welded joint (140) non-removably secures
the outer portion (132) of the retainer (120) to
the outer arm (42).

(d) a cam contacting member (31) configured to 14. The rocker arm (30) of any one of claims 11-13
transfer motion from a cam (22) to the rocker wherein:

arm (30); and
(e) a latch pin assembly (40) held by the outer

(a) the outer arm (42) includes a cylindrical bore

arm (42) and being moveable between an en- 20 (100) with at least first and second diameter re-
gaged position and disengaged position; the en- gions (108, 109); the latch pin assembly (40)
gaged position securing the outer arm (42) and being held within the cylindrical bore (100).
inner arm (48) together causing the outer arm
(42) and inner arm (48) to move together in re- 15. A method of assembling a latch pin assembly (40)
sponse to the cam (22), and the disengaged po- 25 to a rocker arm (30); the method comprising:
sition permitting the inner arm (48) to pivot rel-
ative to the outer arm (42) about the pivot axle (a) providing a rocker arm (30) having an outer
in response to the cam (22); the latch pin as- arm (42) and an inner arm (48); and a pivot axle
sembly (40) including, securing the outer arm (42) and the inner arm
30 (48); the outer arm (42) having a bore (100);
(i) a latch pin (80) having a pin body (82) (b) inserting a latching pin (80) having a pin body
with first and second opposite ends; a head (82) with a head (86) and tail (88) into the bore
(86) at the first end selectively engaging the (100) until the head (86) is in engagement with
inner arm (48); and a tail (88) at the second the inner arm (48); the pin body (82) having an
end; the body defining an open volume (90); 35 open volume (90) with a non-circular shaped
the tail (88) having an open mouth (94) in cross-section (92);
communication with the open volume (90) (c) inserting a biasing mechanism (130) in the
of the body; the open volume (90) having a open volume (90);
non-circular cross-section (92); (d) inserting a retainer (120) into the open vol-
(i) a retainer (120) having a male engage- 40 ume (90) of the pin body (82); the retainer (120)
ment portion (122) and an outer portion having a male engagement portion (122) with a
(132); the male engagement portion (122) non-circular cross-section (92), the male en-
being within the open volume (90) of the gagement portion (122) sharing the same rota-
body through the open mouth (94), the male tion axis as the open volume (90); and
engagementportion (122)sharingthesame 45 (e) nonremovably securing the retainer (120) to
rotation axis as the open volume (90); the the outer arm (42).
male engagement portion (122) having a
non-circular cross-section; the outer portion
(132) being non-removably secured to the Patentanspriiche
50

outer arm (42); and

(iii) a biasing mechanism (130) oriented in 1.
the open volume (90) of the body and being

between and against the latch pin (80) and

the retainer (120).

Verriegelungsbolzenanordnung (40) fir einen Kipp-
hebel (30) in einer Ventilbetatigungsanordnung (20),
wobei die Verriegelungsbolzenanordnung (40) Fol-
gendes umfasst:

55

12. The rocker arm (30) of claim 11 wherein: (a) einen Verriegelungsbolzen (80), der einen
Bolzenkdrper (82) mit einem ersten (83) und ei-

(a) the inner arm (48) includes a connection nem zweiten (84) Ende, die sich gegeniberlie-
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gen; einen Armeingriffskopf (86) am ersten En-
de; und ein einen Halter (120) in Eingriff neh-
mendes Endstiick (88) am zweiten Ende auf-
weist;

(i) wobei der Korper (82) ein offenes Volu-
men (90) definiert;

(ii) wobei das Endstiick (88) eine offene
Mindung (94) aufweist, die mitdem offenen
Volumen (90) des Kérpers in Verbindung
steht;

(A) wobei das offene Volumen (90) ei-
nen nichtkreisféormigen Querschnitt
(92) aufweist;

(b) einen Halter (120) mit einem Steckeingriffs-
teil (122) ;

(i) wobei der Steckeingriffsteil (122) durch
die offene Miindung (94) in dem offenen Vo-
lumen (90) aufgenommen ist;

(A) wobei der Steckeingriffsteil (122) ei-
nen nichtkreisféormigen Querschnitt
aufweist,

wobei der Steckeingriffsteil (122) die
gleiche Drehachse wie das offene Vo-
lumen (90) aufweist;

und

(c) einen Vorspannmechanismus (130), der in
dem offenen Volumen (90) des Kdrpers ausge-
richtet ist und sich zwischen und an dem Ver-
riegelungsbolzen (80) und dem Halter (120) be-
findet.

Verriegelungsbolzenanordnung (40) nach Anspruch
1, wobei:

(a) die Miindung (94) einen nichtkreisférmigen
Querschnitt (96) in einer gleichen Form wie der
Querschnitt (92) des offenen Kérpervolumens
aufweist.

Verriegelungsbolzenanordnung (40) nach einem
der Anspriiche 1 und 2, wobei

(a) der Bolzenkdorper (82) einen kreisférmigen
Auflendurchmesser aufweist.

Verriegelungsbolzenanordnung (40) nach Anspruch
3, wobei:

(a) der Bolzenkorper (82) einen ersten Abschnitt
(102) mit einem ersten AuRendurchmesser
(103) und einen zweiten Abschnitt (104) mit ei-
nem zweiten Aulendurchmesser (105) auf-
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weist;

(i) wobei der zweite Auflendurchmesser
(105) gréRer als der erste Auflendurchmes-
ser (103) ist;

(ii) wobei sich der erste Abschnitt (102) ne-
ben dem Armeingriffskopf (86) befindet;
und

(iii) der zweite Abschnitt (104) das den Hal-
ter (120) in Eingriff nehmende Endstiick
(88) enthalt.

Verriegelungsbolzenanordnung (40) nach einem
der Anspriiche 1-4, wobei:

(a) der Armeingriffskopf (86) einen Absatz (112)
mit einer flachen Eingriffsflache (114) aufweist.

Verriegelungsbolzenanordnung (40) nach einem
der Anspriiche 1-5, wobei:

(a) der nichtkreisférmige Querschnitt (92) des
offenen Kérpervolumens (90) rechteckig ist.

Verriegelungsbolzenanordnung (40) nach einem
der Anspriiche 1-5, wobei:

(a) der Steckeingriffsteil (122) einen polygonfor-
migen Querschnitt (92) aufweist.

Verriegelungsbolzen nach Anspruch 7, wobei:

(a) der Steckeingriffsteil (122) einen oktagonfor-
migen Querschnitt aufweist.

Verriegelungsbolzenanordnung (40) nach einem
der Anspriiche 1-8, wobei:

(a) der Halter (120) einen aueren Teil (132) mit
einem aufleren Mal (134), das groRer als ein
aullerstes Mald des Steckeingriffsteils (122) ist,
enthélt;

(i) wobei sich eine Abstufung (136) zwi-
schen dem &uferen Teil (132) und dem
Steckeingriffsteil (122) befindet;

(ii) wobei die Abstufung (136) an einer End-
flache (138) des den Halter in Eingriff neh-
menden Endstiicks (88) angreift.

10. Verriegelungsbolzenanordnung (40) nach einem

der Anspriiche 1-9, wobei:

(a)derVorspannmechanismus (130) eine Feder
(144) enthélt; und

(b) der Steckeingriffsteil (122) einen Federsitz
(128) zum Halten der Feder (144) enthalt.
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11. Kipphebel (30) zur Ineingriffnahme eines Nockens
in einer Ventilbetatigungsanordnung (20); wobei der
Kipphebel (30) Folgendes umfasst:

pers ausgerichtet ist und sich zwischen und
an dem Verriegelungsbolzen (80) und dem
Halter (120) befindet.

($]

(a) einen duferen Arm (42), der einen ersten 12. Kipphebel (30) nach Anspruch 11, wobei:

und einen zweiten duleren Seitenarm (44, 46),
die beabstandet sind, aufweist;

(b) einen inneren Arm (48), der einen ersten und
einen zweiten inneren Seitenarm (50, 52) zwi-

(a) der innere Arm (48) ein Verbindungsglied
enthéalt, das den ersten und den zweiten inneren
Seitenarm (50, 52) zusammenfiigt; und

schen dem ersten und dem zweiten dufleren 170 (b) der Kopf (86) des Verriegelungsbolzens (80)
Seitenarm (44, 46) aufweist; einen Absatz (112) mit einer flachen Flache
(c) einen Drehzapfen (54), der den dulReren Arm (114) enthalt; wobei die flache Flache (114) se-
(42) und den inneren Arm (48) befestigt; lektiv am Verbindungsglied des inneren Arms
(d) ein Nockenkontaktglied (31), das zur Uber- (48) angreift.

tragung von Bewegung von einem Nocken (22) 15

auf den Kipphebel (30) ausgebildet ist; und 13. Kipphebel (30) nach einem der Anspriiche 11 und
(e) eine Verriegelungsbolzenanordnung (40), 12, wobei:

die von dem &uReren Arm (42) gehalten wird

und zwischen einer in Eingriff stehenden Posi- (a) eine Schweilverbindung (140) den dulieren
tion und einer auler Eingriff stehenden Position 20 Teil (132) des Halters (120) unlésbar an dem
beweglich ist; wobei die in Eingriff stehende Po- auleren Arm (42) befestigt.

sition den auleren Arm (42) und den inneren

Arm (48) aneinander befestigt, wodurch bewirkt 14. Kipphebel (30) nach einem der Anspriiche 11-13,
wird, dass sich der &dufere Arm (42) und der wobei:

inneren Arm (48) als Reaktion auf den Nocken 25

(22) zusammen bewegen, und die auf3er Eingriff (a) der auRere Arm (42) eine zylindrische Boh-
stehende Position gestattet, dass der innere rung (100) mit mindestens einem ersten und ei-
Arm (48) bezuglich des duRBeren Arms (42) als nem zweiten Durchmesserbereich (108, 109)
Reaktion auf den Nocken (22) um den Drehzap- enthalt; wobei die Verriegelungsbolzenanord-
fen schwenkt; wobei die Verriegelungsbolzena- 30 nung (40) in der zylindrischen Bohrung (100)

nordnung (40) Folgendes enthalt:

festgehalten wird.

(i) einen Verriegelungsbolzen (80), der ei-
nen Bolzenkdrper (82) mit einem ersten und
einem zweiten Ende, die sich gegenlber- 35

15. Verfahren zum Zusammenfiigen einer Verriege-
lungsbolzenanordnung (40) mit einem Kipphebel
(30); wobei das Verfahren Folgendes umfasst:

liegen; einen Kopf (86) am ersten Ende, der
den inneren Arm (48) gezielt in Eingriff
nimmt; und ein Endstiick (88) am zweiten
Ende aufweist; wobei der Kérper ein offe-

(a) Bereitstellen eines Kipphebels (30), der ei-
nen auleren Arm (42) und einen inneren Arm
(48) aufweist; und eines den aueren Arm (42)

nes Volumen (90) definiert; wobei das End- 40 und den inneren Arm (48) befestigenden Dreh-
stiick (88) eine offene Mundung (94) auf- zapfens; wobei der duf3ere Arm (42) eine Boh-
weist, die mit dem offenen Volumen (90) rung (100) aufweist;
des Korpers in Verbindung steht; wobei das (b) Einfihren eines Verriegelungsbolzens (80),
offene Volumen (90) einen nichtkreisférmi- der einen Bolzenkdrper (82) mit einem Kopf (86)
gen Querschnitt (92) aufweist; 45 und einem Endstlick (88) aufweist, in die Boh-
(i) einen Halter (120), der einen Steckein- rung (100), bis der Kopf (86) mit dem inneren
griffsteil (122) und einen auleren Teil (132) Arm (48) in Eingriff steht; wobei der Bolzenkor-
aufweist, wobei der Steckeingriffsteil (122) per (82) ein offenes Volumen (90) mit einem
durch die offene Miindung (94) in dem of- nichtkreisformigen Querschnitt (92) aufweist;
fenen Volumen (90) aufgenommen ist wo- 50 (c) Einfihren eines Vorspannmechanismus
bei der Steckeingriffsteil (122) die gleiche (130) in das offene Volumen (90);
Drehachse wie das offene Volumen (90) (d) Einfihren eines Halters (120) in das offene
aufweist; wobei der Steckeingriffsteil (122) Volumen (90) des Bolzenkdrpers (82);
einen nichtkreisformigen Querschnitt auf- wobei der Halter (120) einen Steckeingriffsteil
55

weist; wobei der uRRere Teil (132) unlésbar
an dem auleren Arm (42) befestigt ist; und
(iii) einen Vorspannmechanismus (130),
der in dem offenen Volumen (90) des Kor-

10

(122) mit einem nichtkreisformigen Querschnitt
(92) aufweist, wobei der Steckeingriffsteil (122)
die gleiche Drehachse wie das offene Volumen
(90) aufweist; und
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(e) nichtlésbares Befestigen des Halters (120)
an dem auleren Arm (42).

Revendications

Ensemble de broche de verrouillage (40) pour un
culbuteur (30) dans un agencement d’actionnement
de valve (20) ; 'ensemble de broche de verrouillage
(40) comprenant :

(a) une broche de verrouillage (80) ayant un
corps de broche (82) avec des premiére (83) et
seconde (84) extrémités opposées ; une téte de
mise en prise de bras (86) au niveau de la pre-
miere extrémité ; et un dispositif de retenue
(120) mettant en prise la queue (88) au niveau
de la seconde extrémité ;

(i) le corps (82) définissantun volume ouvert
(90) ;

(ii) la queue (88) ayant une bouche ouverte
(94) en communication avec le volume
ouvert (90) du corps ;

(A) le volume ouvert (90) a une section
transversale non circulaire (92) ;

(b) un dispositif de retenue (120) ayant une par-
tie de mise en prise méle (122) ;

(i) la partie de mise en prise male (122) étant
recue a l'intérieur du volume ouvert (90) du
corps par la bouche ouverte (94) ;

(A) la partie de mise en prise méale (122)
ayant une section transversale non cir-
culaire,

la partie de mise en prise male (122)
partageant le méme axe de rotation
que le volume ouvert (90) ;

et

(c) un mécanisme de sollicitation (130) orienté
dans le volume ouvert (90) du corps et étant
entre et contre la broche de verrouillage (80) et
le dispositif de retenue (120).

Ensemble de broche de verrouillage (40) selon la
revendication 1, dans lequel :

(a) la bouche (94) a une section transversale
non circulaire (96) se présentant sous la méme
forme que la section transversale de volume
ouvert de corps (92) .

Ensemble de broche de verrouillage (40) selon I'une
quelconque des revendications 1 et 2, dans lequel :
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1"

(a) le corps de broche (82) a une dimension ex-
terne circulaire.

4. Ensemble de broche de verrouillage (40) selon la

revendication 3, dans lequel :

(a) le corps de broche (82) a une premiére sec-
tion (102) avec un premier diamétre externe
(103) et une seconde section (104) avec un se-
cond diamétre externe (105) ;

(i) le second diameétre externe (105) étant
supérieur au premier diamétre externe
(103) ;

(i) la premiére section (102) étant adjacente
a la téte de mise en prise de bras (86) ; et
(iii) la seconde section (104) comprenant le
dispositif de retenue (120) mettant en prise
la queue (88).

Ensemble de broche de verrouillage (40) selon I'une
quelconque des revendications 1 a 4, dans lequel :

(a) la téte de mise en prise de bras (86) com-
prend une plaque (112) ayant une surface de
mise en prise plate (114) .

Ensemble de broche de verrouillage (40) selon I'une
quelconque des revendications 1 a 5, dans lequel :

(a) la section transversale de forme non circu-
laire (92) du volume ouvert de corps (90) est
rectangulaire.

Ensemble de broche de verrouillage (40) selon I'une
quelconque des revendications 1 a 5, dans lequel :

(a) la partie de mise en prise male (122) a une
section transversale de forme polygonale (92).

Ensemble de broche de verrouillage selon la reven-
dication 7, dans lequel :

(a) la partie de mise en prise male (122) a une
section transversale de forme octogonale.

Ensemble de broche de verrouillage (40) selon 'une
quelconque des revendications 1 a 8, dans lequel :

(a) le dispositif de retenue (120) comprend une
partie externe (132) ayant une dimension exter-
ne (134) supérieure a la dimension située le plus
a I'extérieur de la partie de mise en prise méale
(122) ;

(i) un gradin (136) étant entre la partie ex-
terne (132) etla partie de mise en prise male
(122) ;
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(i) le gradin (136) étant en mise en prise
contre une face d’extrémité (138) de la
queue de mise en prise de dispositif de re-
tenue (88).

22

me ouvert (90) du corps a travers la bouche
ouverte (94), la partie de mise en prise male
(122) partageant le méme axe de rotation
que le volume ouvert (90) ; la partie de mise

5 en prise male (122) ayant une section trans-
10. Ensemble de broche de verrouillage (40) selon I'une versale non circulaire ; la partie externe
quelconque des revendications 1 a 9, dans lequel : (132) étant fixée de maniére non amovible
sur le bras externe (42) ; et (iii) un mécanis-
(a) le mécanisme de sollicitation (130) com- me de sollicitation (130) orienté dans le vo-
10

prend un ressort (144) ; et

(b) la partie de mise en prise méale (122) com-
prend un siége de ressort (128) pour maintenir
le ressort (144) .

lume ouvert (90) du corps et étant entre et
contre la broche de verrouillage (80) et le
dispositif de retenue (120).

12. Culbuteur (30) selon la revendication 11, dans
11. Culbuteur (30) pour mettre en prise une came dans 15 lequel :
unagencementd’actionnementde valve (20) ;le cul-

buteur (30) comprenant : (a) le bras interne (48) comprend un élément de

(a) un bras externe (42) ayant des premier et

raccordement assemblantles premier et second
bras latéraux internes (50, 52) ; et

second bras latéraux externes (44, 46) ; 20 (b) la téte (86) de la broche de verrouillage (80)
(b) un bras interne (48) ayant des premier et comprend une plaque (112) avec une surface
second bras latéraux internes (50, 52) entre les plate (114) ; la surface plate (114) étant sélec-
premier et second bras latéraux externes (44, tivement en mise en prise contre I'élément de
46) ; raccordement du bras interne (48).
(c) un essieu de pivot (54) fixant le bras externe 25
(42) et le bras interne (48) ; 13. Culbuteur (30) selon I'une quelconque des revendi-
(d) un élément de contact de came (31) confi- cations 11 et 12, dans lequel :
guré pour transfert le mouvement d’'une came
(22) au culbuteur (30) ; et (a) un joint soudé (140) fixe, de maniere non
(e) un ensemble de broche de verrouillage (40) 30 amovible, la partie externe (132) du dispositif de
maintenu par le bras externe (42) et étant mobile retenue (120) au bras externe (42).
entre une position mise en prise et une position
dégagée ; la position mise en prise fixant le bras 14. Culbuteur (30) selon I'une quelconque des revendi-
externe (42) et le bras interne (48) ensemble cations 11 a 13, dans lequel :
amenant le bras externe (42) et le bras interne 35
(48) a se déplacer ensemble en réponse a la (a) le bras externe (42) comprend un alésage
came (22), et la position dégagée permettant au cylindrique (100) avec au moins des premiere
bras interne (48) de pivoter par rapport au bras etseconderégions de diametre (108, 109) ;I'en-
externe (42) autour de I'essieu de pivot en ré- semble de broche de verrouillage (40) étant
ponse a la came (22) ; 'ensemble de broche de 40 maintenu a lintérieur de I'alésage cylindrique
verrouillage (40) comprenant : (100).
(i) une broche de verrouillage (80) ayant un 15. Procédé pour assembler un ensemble de broche de
corps de broche (82) avec des premiére et verrouillage (40) a un culbuteur (30) ; le procédé
seconde extrémités opposées ; une téte 45 comprenant les étapes suivantes :
(86)auniveau de lapremiéere extrémité met-
tant sélectivement en prise le bras interne (a) prévoir un culbuteur (30) ayant un bras ex-
(48) ; et une queue (88) au niveau de la se- terne (42) et un bras interne (48) ; et un essieu
conde extrémité ; le corps définissantun vo- de pivot fixant le bras externe (42) et le bras
lume ouvert (90) ; la queue (88) ayant une 50 interne (48) ; le bras externe (42) ayant un alé-
bouche ouverte (94) en communication sage (100) ;
avec le volume ouvert (90) du corps ; le vo- (b) insérer une broche de verrouillage (80) ayant
lume ouvert (90) ayant une section trans- un corps de broche (82) avec une téte (86) et
versale non circulaire (92) ; une queue (88) dans l'alésage (100) jusqu’a ce
55

(i) un dispositif de retenue (120) ayant une
partie de mise en prise male (122) et une
partie externe (132) ; la partie de mise en
prise méle (122) étant a l'intérieur du volu-

12

que la téte (86) soit en mise en prise avec le
bras interne (48) ; le corps de broche (82) ayant
un volume ouvert (90) avec une section trans-
versale de forme non circulaire (92) ;
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(c) insérer un mécanisme de sollicitation (130)
dans le volume ouvert (90) ;

(d) insérer un dispositif de retenue (120) dans
le volume ouvert (90) du corps de broche (82) ;
le dispositif de retenue (120) ayant une partie
de mise en prise male (122) avec une section
transversale non circulaire (92), la partie de mise
en prise male (122) partageant le méme axe de
rotation que le volume ouvert (90) ; et

(e) fixer, de maniére non amovible le dispositif
de retenue (120) sur le bras externe (42).
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